Background: Nail involvement in psoriasis is common with a lifetime incidence of 80-90%. It may reflect severity of cutaneous involvement and predict joint disease. Yet it remains, poorly studied and evaluated especially in Indian psoriatic patients. Aim: The present study was undertaken to evaluate clinical and serological profile of nail involvement in psoriasis and to assess quality of life impairment associated with nail involvement in Indian patients. Methods: Consecutive patients with nail psoriasis were assessed for severity of cutaneous disease (psoriasis area severity index score) and nail disease (nail psoriasis severity index score). The impairment in quality of life attributable to nail disease was scored with nail psoriasis quality of life 10 score. All patients were also assessed for joint disease and tested for inflammatory and serological markers as erythrocyte sedimentation rate, C-reactive protein, rheumatoid factor and anti-cyclic citrullinated peptide antibodies. Results: In our cohort of 38 patients with nail psoriasis, 9 had concomitant psoriatic arthritis. The mean psoriasis area severity index was 14.4 ± 9.6 (range = 0.4-34). The most commonly recorded psoriatic nail changes were pitting (97.4%), onycholysis (94.7%) and subungual hyperkeratosis (89.5%). The mean nail psoriasis severity index score was 83.2 ± 40.1 (range = 5-156) and mean nail psoriasis quality of life 10 was 1.1 ± 0.4. Erythrocyte sedimentation rate and C-reactive protein were raised in 22/38 (57.9%) and 15/38 (39.5%) patients, respectively; rheumatoid factor was positive in 5/38 (13.2%) and anti-cyclic citrullinated peptide antibody was raised in 4/38 (10.5%) patients. Limitations: Small sample size and lack of a control group. Conclusions: In Indian patients with nail psoriasis, severity of nail involvement was found to be poorly correlated with the extent of cutaneous disease. In addition the impact of nail disease on patient's quality of life was found to be minimal. This suggests the need for a quality of life questionnaire suited to the Indian population. Serological markers were raised overall in the study patients and more so in the patients with concomitant arthritis.
Introduction
Psoriasis is a common and chronic debilitating illness that involves skin, nails and joints. The population prevalence is estimated to be 1%-3% varying across different ethnic groups. 1 Nail involvement in psoriasis is common, affecting roughly 10%-50% patients. With an increase in disease duration, the incidence of nail affliction is found to increase to a lifetime prevalence of 80%-90%. 2 Furthermore, in individuals with joint disease, the nail involvement is higher, to the tune of 90%. 3 However, isolated nail psoriasis is less common with the incidence being between 5%-10%.
Nail involvement in psoriasis is a relatively less explored clinical manifestation. It may precede, develop simultaneously or present after the cutaneous manifestations. Healthy nails carry significant cosmetic as well as functional implications (aiding the fine motor function of the fingers). Nail involvement in psoriasis is therefore found to impair the quality of life.
The present study was undertaken with an aim to document clinical changes in Indian patients with nail psoriasis with special reference to psoriatic arthritis. The quality of life associated with nail involvement and the serological profile was also evaluated.
Methods
In a cross-sectional analysis, 38 consecutive psoriasis patients with nail psoriasis presenting to our tertiary care setup were recruited after an informed written consent. A complete history was taken and physical examination was done. Nail changes were documented along with photographic assessment. The severity of nail involvement was assessed with nail psoriasis severity index 4 and the impact on quality of life assessed with nail psoriasis quality of life 10 scale. 5 Cutaneous disease severity was assessed with the help of psoriasis area severity index. Psoriatic arthritis was diagnosed based on the classification criteria for psoriatic arthritis and patients were diagnosed to be with (Group A) or without psoriatic arthritis (Group B). 6 A complete hemogram and biochemical evaluation, including erythrocyte sedimentation rate and C-reactive proteins was done for all patients. In addition, serological assessment including evaluation of rheumatoid factor and anticyclic citrullinated peptide antibodies was done with the help of commercially available kits following the manufacturers' instructions. C-reactive protein and rheumatoid factor were assayed using RHELAX-CRP (Tulip Diagnostic, India [sensitivity of 0.6 mg/dl]) and RHELAX-RF (Tulip Diagnostic, Goa, India [sensitivity of 10 IU/ml]), respectively. Anticyclic citrullinated peptide antibodies were analyzed with a commercial enzyme-linked immunosorbent assay IMTEC-CCP-antibodies (IMTEC Human, Weisbaden, Germany).
The clinical and serological findings were recorded and correlated. Data were analyzed using SPSS Statistics for Windows, version 20.0 (SPSS Inc., Chicago, IL, USA).
Results
The mean age of our study population was 36.3 ± 14.7 years (range = 15-65 years). Overall, men twice outnumbered women (26 men vs. 12 women) [ Figure 1 ]. The reported duration of psoriasis ranged widely from 15 days to 31 years (mean = 21.6 ± 7.8 years). The cutaneous disease severity, as assessed by psoriasis area severity index, ranged from 0.4 to 34, with the mean being 14.4 ± 9.6.
The nail changes in the cohort are outlined in Figure 2 . Among the nail matrix changes, the most common was pitting followed by Beau's lines and leukonychia [ Figure 2a ], whereas among the nail bed changes, the most common were onycholysis and subungual hyperkeratosis [ Figure 2b ]. Occurrence of acro-pustules and red lunula was very uncommon (two and three patients each, respectively). The presence of nail fold lesions was common and seen in 26/38 (68.4%) patients [ Figure 2c ].
The mean nail psoriasis severity index of the study cohort was 83.16 ± 40.077. The scores were marginally higher for the toenails than fingernails (42.61 ± 20.828 vs. 40.29 ± 21.048). Despite higher nail psoriasis severity index scores, the impact on quality of life as assessed by nail psoriasis quality of life 10 was low with a mean value of 1.1 ± 0.4. Furthermore, nail psoriasis severity index was higher in patients with concomitant arthritis, but the difference was not found to be significant.
Further analysis revealed that patients with nail fold lesions had a higher nail psoriasis severity index as compared to those lacking nail fold involvement (96.76 ± 36.11 vs. 54.58 ± 35.30; P = 0.002). Furthermore, the presence of oil spots was associated with a higher overall nail psoriasis severity index score as compared to patients without oil spots (101.48 ± 32.46 vs. 58.94 ± 38.22; P = 0.001).
Psoriasis area severity index showed a weakly positive but statistically insignificant correlation with nail psoriasis severity index (r = 0.26; P = 0.12), suggesting that with increase in cutaneous severity, the nail involvement also worsened. Nail psoriasis severity index and nail psoriasis quality of life 10 had a weakly positive correlation (Spearman's ρ = 0.375, P = 0.02), suggesting a worsening in quality of life with higher degree of nail affliction. Furthermore, the nail psoriasis quality of life 10 correlated well with the disease duration (Spearman's ρ = 0.481, P = 0.002), implying that the impact on quality of life worsened with an increase in disease duration.
Subgroup analysis of the study subjects revealed that nine patients had evidence of joint involvement (Group A) as per the classification criteria for psoriatic arthritis. Of these, six patients had symmetrical polyarticular disease; two of which also had prominent axial skeletal involvement while rest of the three had asymmetrical oligoarticular disease. The baseline comparison of groups is highlighted in Table 1 . It was seen that the mean age of patients, mean disease duration, psoriasis area severity index, nail psoriasis severity index and nail psoriasis quality of life 10 scores, all were comparatively higher for Group A. In addition, there were certain site-specific variations between groups. Scalp involvement and presence of periungual lesions, intergluteal lesions and perianal lesions were notably higher in Group A (with psoriatic arthritis) as depicted in Figure 3 .
The hematological evaluation revealed anemia in 8/38 (21.1%) subjects; six of them had iron deficiency or combined nutritional deficiency anemia and the remaining two subjects had anemia of chronic disease with poor response to oral supplements. One of these two subjects had severe arthritis and required blood transfusion due to severe anemia. Liver functions were moderately deranged in two subjects. Renal parameters were normal in all patients, except for two patients with psoriatic arthritis who had episodic proteinuria and marginally elevated serum creatinine levels. One of these had nephrotic range proteinuria with membranous glomerulonephritis. All the patients were seronegative for hepatitis B, C and human immunodeficiency virus I and II.
The serological markers, erythrocyte sedimentation rate and c-reactive protein were raised in 22/38 (57.9%) and 15/38 (39.5%) subjects, respectively. Anti-cyclic citrullinated peptide antibodies were found to be raised in 2/9 (22.2%) of psoriatic arthritis patients as compared to 2/29 (6.9%) of psoriasis without arthritis. Similarly, rheumatoid factor was positive in a higher proportion of patients with psoriatic arthritis (Group A) than Group B [ Table 1 ].
Discussion
Nail involvement in psoriasis is relatively less explored and often ignored, especially in the Indian setup. The present study evaluated clinical and serological profile of 38 psoriasis patients with nail involvement.
The most common clinical nail change in our series was found to be pitting followed by onycholysis and subungual hyperkeratosis [ Figure 2 ]. This finding is in concordance with earlier reported work. 7, 8 Nail fold lesions were found in a large proportion of our patients (26/38; 68.4%) and frequency was even higher in patients with psoriatic arthritis (8/9; 88.9%). Red lunula although considered to be less common in psoriasis was observed in 7.9% (3/38) subjects.
The mean nail psoriasis severity index scores vis-a-vis cutaneous severity were higher in our study as compared to previous studies both from India and elsewhere. [9] [10] [11] [12] [13] Higher nail psoriasis severity index scores in patients with concomitant arthritis are well known and are found in our study as well. We also observed that psoriasis area severity index showed a weak positive but statistically insignificant correlation with nail psoriasis severity index (r = 0.26; P = 0.12), demonstrating worsening of nail involvement with increased severity of skin disease.
Interestingly, although nails were considerably affected (overall high nail psoriasis severity index scores), the impact on quality of life (nail psoriasis quality of life 10 scores) was relatively low (mean 1.1 ± 0.4) in our study cohort. This is in contrast to Western studies documenting a higher impact on quality of life. Klaassen et al. reported mean nail psoriasis quality of life 10 score of 9.9 ± 14 in their study. This was also found to correlate with self-administered psoriasis area severity index. 13 This apparent discrepancy could be because most of the questions included in nail psoriasis quality of life 10 may not be particularly relevant to Indian patients. Majority of our patients belonged to lower socioeconomic strata with a good family/social support system found in many Indian joint families. Thus, a question analyzing their ability to drive a car stands irrelevant for the vast majority seeking care at a government-run tertiary care center. Similarly, when asking about ability to lock-unlock door, we realized that most of our patients did not have to do these so-called "daily activities" on their own because of a good support system. We found that many of our patients were even unaware of their nail disease or not bothered because it did not interfere with their daily living. Cosmesis also was not of much concern for most of our subjects. Probably, we need a more practical questionnaire suited to evaluate impact of nail psoriasis on the quality of life in Indian subjects.
Among clinical features, patients with psoriatic arthritis were commonly found to have intergluteal, perianal and periungual lesions of psoriasis [ Figure 3 ]. Involvement of these sites is also regarded as a predictor for the development of psoriatic arthritis. 14, 15 A closer follow-up and awareness regarding joint involvement in these patients may help in early diagnosis and efficient management. Periungual disease was also associated with higher nail psoriasis severity index scores.
Psoriasis is a chronic inflammatory disease associated with an activation of a cascade of inflammatory mediators. Various markers of inflammation have been used to assess disease activity as well as response to treatment. The commonly used and easily available ones are c-reactive protein and erythrocyte sedimentation rate. Although both are assumed to be similar markers of inflammation, in reality they serve different purposes. Erythrocyte sedimentation rate rises slowly after an insult and also declines slowly after the stimulus is removed, remaining elevated for weeks thereafter. On the other hand, c-reactive protein has a shorter half-life (6-8 h) and is a marker of acute insult or inflammation. It also rapidly comes down with treatment. Thus, erythrocyte sedimentation rate is good for long-term monitoring, whereas c-reactive protein levels reflect day-to-day variation of disease activity. 16 C-reactive protein is a sensitive marker of inflammation although not specific. 17, 18 In a multicentric study, examining the characteristics of 1306 Italian patients with psoriatic arthritis, c-reactive protein was elevated in 52.6% of the cases. 19 Another study from India, documented raised c-reactive protein in 62% patients with psoriatic arthritis. 11 In our patients, c-reactive protein was raised in 15/38 (39.5%) of subjects and erythrocyte sedimentation rate was raised in 22/38 (57.9%).
Both rheumatoid factor and anti-cyclic citrullinated peptide antibodies are well-established markers of rheumatoid arthritis. The former has a sensitivity of 69% and specificity of 85% for rheumatoid arthritis. 20 Anti-cyclic citrullinated peptide antibodies are antibodies against synthetic citrullinated peptides and are considered to be more specific marker for rheumatoid arthritis (specificity being 95%-96%) but with lower sensitivity (53%-68%). 21 van Gaalen et al. reported that 93% of anti-cyclic citrullinated peptide positive patients with undifferentiated arthritis went on to develop rheumatoid arthritis over a 3-year of follow-up as compared to 25% of anti-cyclic citrullinated peptide negative patients. 22 Classically, psoriatic arthritis is a seronegative arthritis; however, rheumatoid factor may be positive in 10% patients, making psoriatic arthritis "usually seronegative." [23] [24] [25] [26] 26 Other studies have reported rheumatoid factor positivity in 5%-19% of psoriatic arthritis patients. 22, 25, 27 However, there may be quantitative differences with serum levels of rheumatoid factor being higher in the patients with rheumatoid arthritis than in those with psoriasis or psoriatic arthritis. The present study found 5/38 (13.2%) patients to be rheumatoid factor positive. It was higher in patients with psoriatic arthritis (22.2%) as compared to those without arthritis (10.3%). Thus, our findings are in congruence with previous studies.
Anti-cyclic citrullinated peptide antibodies have been reported to be varyingly elevated in patients with psoriasis. [23] [24] [25] [26] [27] [28] [29] In patients with psoriatic arthritis, studies have documented positive anti-cyclic citrullinated peptide antibodies in 5%-20% of patients with psoriatic arthritis. [23] [24] [25] 29, 30 These patients have been found to have more severe arthritis than seronegative patients. In psoriasis without arthritis, highly variable levels of anti-cyclic citrullinated peptide have been reported; varying from as low as 0/15 (0%) patients 29 to as high as 11/62 (17.7%). 27 Our cohort had 4/38 (10.5%) positivity to anti-cyclic citrullinated peptide antibody with 22.2% of psoriatic arthritis group being positive and only 6.9% of psoriasis without arthritis patients displaying positivity. In view of the highly variable results obtained in different studies, it is difficult to draw any definite conclusion as of now. We need more data from larger study populations.
Overall, patients with psoriatic arthritis demonstrated higher levels of inflammatory mediators such as erythrocyte sedimentation rate and c-reactive protein as well as serological markers such as rheumatoid factor and anti-cyclic citrullinated peptide antibodies. The inflammatory markers can be of help in following the course of the disease, whereas the serological markers may act as a hindrance to a definitive diagnosis of psoriatic arthritis as per existing diagnostic criteria. With an increase in our knowledge and awareness, one can remain open to a diagnosis of psoriatic arthritis in undifferentiated seropositive arthritis, helping long-term treatment plans and prognosis.
Limitations
Our study was carried out on a relatively small cohort of patients with skin and nail involvement with psoriasis. Larger studies involving more numbers of patients of psoriasis with or without nail disease and/or joint disease can help clarify issues. Inclusion of matched controls from general population was also not done. If included in future works, this can help us clarify about the sensitivity and specificity of inflammatory and serological markers.
Conclusions
Our study documents nail changes in psoriasis and severity of involvement in the Indian context. We found discordance between the extent of nail involvement (as scored by nail psoriasis severity index) and the impact on quality of life (as evaluated by nail psoriasis quality of life 10). This lack of congruent impact suggests that probably the scoring systems need appropriate adaptation suited to the Indian population. Furthermore, a high proportion of patients had raised levels of immune and serological markers. Such reports in arthropathies other than rheumatoid arthritis raise a word of caution in their interpretation for diagnostic purposes. It can be seen that a close monitoring and follow-up of psoriatic patients with nail disease is of utmost importance. Further controlled studies with a larger population-based sample size are warranted before definite conclusions can be reached.
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